The helical distortion of the tetracyclic moiety of pyrrolo[1,2-a][1,10]phenanthroline derivatives was deduced from NMR experiments performed in solution [1] [2] [3] and was recently confirmed by X-ray analysis 2 for a representative compound bearing two substituents on the pyrrole moiety. In order to further examine the influence of substituents on the degree of helicity in molecules in this class, compound 1 (Fig. 1) , bearing three bulky substituents on the pyrrole moiety, was subjected to an X-ray study. Single crystals of 1 (yellow prisms, m.p. 193 -195˚C, were grown from a dichloromethane/acetonitrile (3:1 v/v) solution by slow evaporation.
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Intensity data were measured from a crystal of size 0.08 × 0.11 × 0.13 mm, mounted on a Nonius Kappa CCD diffractometer and cooled in a stream of nitrogen vapour at 113 ± 2 K. Laue symmetry 1 indicated the triclinic system and the space group P1 was deduced from intensity statistics (<|E 2 -1|> = 0.980). With Z = 4, the asymmetric unit comprises two independent molecules of 1. The structure was solved by direct methods and refined by full-matrix least-squares on F 2 using SHELXL-97. All hydrogen atoms were located in difference Fourier maps and were added at idealized positions with Uiso set at 1.2-times those of their parent atoms. All of the latter were treated anisotropically. Crystal data and refinement details are listed in Table 1 .
Molecules A and B of the asymmetric unit ( Fig. 2 ) differ only slightly in their conformations, and are related by pseudoinversion (RMS fit of inverted molecule A on molecule B = 0.506 Å). Helicity of the fused ring system is evident in both molecules. This arises from a steric repulsion between atoms N10 and C30, the non-bonded distances N10·C30 being 2.503(3)Å (A) and 2.513(3)Å (B), which are ∼0.7 Å shorter than the sum of the van der Waals radii. Consequently, the rings 1 -4 ( Fig. 2) are successively twisted such that the angles between the least-squares planes through terminal rings 1 and 4 are 19.5(1)˚ and 21.0(1)˚ in A and B, respectively. In both molecules, the pyrrole ring (1) is planar (maximum deviations 0.018(2)Å for atom N1A, 0.021(2)Å for atom N1B), but a steric strain associated with the abnormally short distance N10·C30, as well as steric congestion of the bulky substituents attached to C15, C16 and C17, result in a significant displacement of atom No. of reflections used respectively. In addition, both of the carbonyl groups, C24-O25 and C30-O31, are forced into an orientation almost perpendicular to the respective fused ring systems. Table 2 lists selected bond distances and angles. Several C-H·O hydrogen bonds and π-π interactions stabilize the crystal structure. There are two chemically equivalent intramolecular hydrogen bonds, (namely C3A-H·O19A and C3B-H·O19B, with distances C·O 3.023 (2) iii , iii = 1-x, -y, 1-z].
In conclusion, the extent of intramolecular distortion reported for 1 is very significant and comparable to that recently reported for a pyrrolo[1,2-a][4,5]diazafluoren-5-one derivative bearing three substituents on the pyrrole moiety. 4 The intramolecular N·C distances established thus far in our studies on helically distorted molecules 2,4 span the range 2.464(2) -2.797(2)Å.
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ANALYTICAL SCIENCES 2007, VOL. 23 Table 2 Selected bond distances (Å) and angles (˚) Fig. 2 ORTEP drawing of the two crystallographically independent molecules of 1 at the 50% probability level. For clarity, carbon atoms are indicated by numerals only.
